Novel 'soft' anticholinergic agents.
The concepts involved in the design of 'soft' drugs (drugs which, after achieving their therapeutic role, are metabolised in a predictable manner and at a controlled rate to non-toxic moieties) have been further applied in the case of atropine. Selected aliphatic and cycloaliphatic esters of a hypothetical, inactive acidic metabolite of atropine were designed and found to have atropine-like activity, and to revert to the inactive metabolite in rat liver homogenates. Peak anticholinergic activity, measured by the degree of antagonism of carbachol-induced spasms of guinea pig ileum strips, was observed when the esters contained a quaternary group. The in vitro stability of the esters was determined in human plasma, in pH 12 buffer solution, and in rat liver homogenate; the fastest rate of hydrolysis occurred in rat liver homogenate, and least sterically hindered esters degraded more rapidly than hindered esters. Synthesis of the esters was achieved in two stages. Phenylmalonic acid and the appropriate alcohol gave phenylmalonic acid monoesters, which, after reaction with tropine, afforded the required diesters. The tertiary amine group on the tropine moiety of the diesters then allowed the preparation of quaternary derivatives.